Experimental

Materials
The highly active, rapidly-initiating ruthenium based metathesis catalyst, (H 2 IMes)(pyr) 2 (Cl) 2 RuCHPh, was synthesized as previously described 1 and quickly used immediately after synthesis. All other reagents were used as received unless otherwise noted.
Materials Synthesis
Synthesis of macromonomers
Synthesis of norbornenyl-functionalized poly(3-hexylthiophene) (P3HT macromonomer, MM P3HT ) and norbornenyl-functionalized poly(D,L-lactide) (PLA macromonomer, MM PLA ) are described in detail in our previous publications. 2, 3 The molecular weights of the macromonomers, determined by end-group analysis using 1 H NMR spectroscopy, were 3.6 kDa for MM P3HT containing ~5% impurity, and 4.0 kDa for MM P3HT containing ~20% impurity and 5.3 kDa for MM PLA .
Synthesis of random bottlebrush copolymers
In a representative experiment, the MM P3HT (9.5 μmol) and the MM PLA (7.55 μmol) were added to a clean, dry glass scintillation vial. The vial was then capped with a rubber septum. To this vial, 1.5 mL of dry chloroform was added and the headspace purged with nitrogen. In a separate vial, a stock solution (3.44 μmol, 0.344 mM) of (H 2 IMes)(pyr) 2 (Cl) 2 RuCHPh in dry chloroform (10 mL) was prepared and purged with nitrogen. To start the polymerization, a portion of the catalyst solution (0.344 μmol, 1 mL) was transferred to the macromonomer solution, and the mixture was stirred for 90 min at room temperature. An excess amount of ethyl vinyl ether (EVE, 0.1 mL) was added to terminate the reaction. The reaction mixture was concentrated by rotary evaporation, precipitated into methanol and filtered. The precipitate was vacuum-dried overnight at room temperature.
Molecular weight of bottlebrush copolymers was measured by size exclusion chromatography (SEC) with light scattering detection using specific refractive index increment (dn/dc) of bottlebrush copolymers estimated from [(dn/dc) of MM P3HT Differential scanning calorimetry (DSC) measurements were performed using TA instruments temperature, measured by a thermocouple, the samples were allowed to equilibrate at least for 2 min before data acquisition.
Transmission electron microscopy
Transmission electron microscopy (TEM) images were obtained using a Zeiss Libra 120 transmission electron microscope. The samples after characterization by temperature-resolved synchrotron X-ray scattering were also used for TEM analyses. These samples were embedded in low viscosity epoxy (Ted Pella), and cured at 50 o C for overnight. Afterward, samples were microtomed using a diamond knife (Leica and Diatome) at ambient temperature producing thin film sections with thicknesses of ~ 75 nm. The thin sections floated on water were placed onto carbon-coated grids and imaged without staining.
Surface morphology
Surface morphologies were investigated using a Bruker Dimension Icon atomic force microscope (AFM) operated in tapping mode. Silicon wafers were pre-cleaned by sonication in acetone and isopropanol, followed by plasma treatment for 30 min. Films were created by depositing 1 mL of a filtered toluene solution (1 wt%), followed by spinning at 1500 rpm for 30 seconds. Afterwards, the polymer coated substrates were thermally annealed at 150 o C under vacuum for 45 h. Our previous coarse-grained molecular dynamics simulation of bottlebrushes 2 undergoing drying and dissolution was extended to include moieties of PLA. The structure of the bottlebrush is shown in Figure S6 Every bond in the macromolecule (bottlebrush and linear chains) was described by the finite extensible nonlinear elastic (FENE) bond. The attractive portion of the FENE potential is described by, 
The backbone beads interact with other beads through the WCA potential (purely repulsive) with ε LJ = 1.0 k B T. The side chain-to-side chain, side chain-to-linear chain, and linear chain-to-linear chain interactions are described by a truncated and shifted Lennard-Jones potential,
with well depth ε LJ and r cut parameters listed in Table S1 . 
is included in the P3HT side chains and P3HT linear chains to promote chain rigidity. The parameters in eq. S.4. is K bend = 3.0 for polymer unit bond vectors i n r and 1  i n r . In this case, the persistence length of P3HT is ~ 3σ.
Simulations were carried out in the canonical ensemble (NVT) with implicit solvent. The temperature was maintained by coupling the system to a Langevin thermostat with friction coefficient, ξ, set to m/(7τ) where τ is the reduced time unit. In this case, the equation of motion of the i th bead is To simulate the drying and dissolution processes, 1000 bottlebrushes were initially arranged in a 10×10×10 cubic lattice with an initial side chain monomer density of 0.01 σ −3 and were ran up to 2×10 4 τ LJ . Drying was modeled by increasing the side chain monomer density to 0.3 σ −3 to promote inter-brush contact. The drying stage was ran up to 10 3 τ LJ after which the side chain monomer density was decreased back to 0.01 σ −3 to model the dissolution of the aggregated bottlebrushes. The dissolution step was run up to 10 5 τ LJ . These steps are shown in Figure S6 (b). To model the effect of addition of short linear P3HT or PLA chains on the extent of aggregation of bottlebrushes after the drying and dissolution processes, the same simulation protocol was repeated, but with the addition of 2500 linear P3HT or PLA chains for the system with ϕ = 88.
